Figure 1 



( ) 



Allosteric Effector 


Structure or Name 




iNona-cycionexyianinioniuni tn-sodium 
inositol hexaphosphate 




Dis-aicycionexyianinioniuin deca- 
sodium inositol hexaphosphate 


IC2P2 


Octa-dicyclohexylammonium inositol 
hexaphosphate 


SV42 


Hexa-dibenzylmethylammonium 
inositol hexaphosphate 


SV44 


Hepta h inositol 
hexaphosphate 


SV45 


Dodeca- h 
hexap 


inositol 

hosphate 


SV46 


Nona-piperidinium inositol 
hexaphosphate 
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Figure 2 



Allosteric Effector 


Structure or Name 


SV47 


Penta-H^N-Phe-OMe inositol 
hexaphosphate 


SV48 


Nona-H 3 N-Phe-OMe inositol 
hexaphosphate 


SV51 


Hexa- 1 -indanylammonium inositol 
hexaphosphate 


SV52 


c 

Hepta- 

hexap 


NH ^ + inositol 
hosphate 


SV53 


0 

Nona- H 2 + 
hexap 


0 

inositol 

hosphate 


SV55 


Hepta-H 3 N-Phe-OEt inositol 
hexaphosphate 


SV56 


Hexa-H 3 N-Phe-OEt inositol 
hexaphosphate 


SV57 


Octa-H 3 N-^c-Leu-Ot-Bu inositol 
hexaphosphate 


SV58 


Dodeca-diisopropylammonium inositol 
hexaphosphate 


SV59 


Octa-H 2 N-Pro-Ot-Bu inositol 
hexaphosphate 



-73- 



K ) 

Figure 3 
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AUosteric Effector 


Structure or Name 


SV68 


hexaphosphate 


SV71 


vj iiucca-t- 1- uuiy icy ciuncxy idiiunoniuni 
inositol hexaphosphate 


SV71 


1 ciidruywiuiiCAyi-i 5 z-uis-aniinom 
inositol hexaphosphate 


SV74 


ijiiucua^auiUiiiiiiLyiaiiuiioniuin inosiioi 
hexaphosphate 


SV75 


iNuiict-L/yL/iuiicpiyidiiiniuniuni inositol 
hexaphosphate 


SV78 


uiiuct'd.-cyciupeniyiainjTionii^ inositol 
hexaphosphate 


V ou 


riepia-ri3iN- 1 ry-wrn inositol 
hexaphosphate 


SV81 


Undeca-cyclohexylammonium inositol 
hexaphosphate 


SV99 


Hexa-dimethylcyclohexylammonium 
inositol hexaphosphate 


SV115 


Nona-hexylammonium inositol 
hexaphosphate 


SV131 


Undeca-cyclooctanylammonium inositol 
hexaphosphate 


SV135 


Nona-octylammonium inositol 
hexaphosphate 


IP12 


Hepta-tributylammonium inositol 
hexaphosphate 
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Figure 4 

Cyclic Primary Amines 



Reference 


Counter-cation 


Number 


Mol. Formula 


Mol. Weight 
(g.moi ) 


ICP, 




lBu 3 NlT 
6 CyNH 3 + 5 Na + 


C 5 4H„8024N7P 6 Na5 


1550.37 


ICP 2 




9CyNH/3Na + 


C«,H I3 o024N 9 P 6 Na3 


1616.57 


ICPj 


\/ CyNHj* 


9CyNH 3 + 3Na + 


C6oH I3 o024N 9 P 6 Na 3 


1616.57 


ICP4 


11 CyNH 3 + 1 Na + 


C72H,6o0 2 4N„P 6 Na, 


1772.97 


ICPj 




9CyNH 3 + 3Na + 


C6oH 13 o024N 9 P 6 Na3 


1616.57 


ICP 6 




9CyNH 3 + 3Na + 


C6oH,3o0 2 4N 9 P 6 Na 3 


1616.57 



SV52 




7No-NH 3 + 



C55H 10 4O 24 N 7 P 6 



NoNH,* NH 3 T 



1433.32 



SV51 




6 Ind-NH 3 + 



IndNHj* 



NH 3 + 



C«>H840 2 4N 6 P 6 



1459.21 

H5.8oN5.7 6 C4 9 .. 39 



SV69 



SV71 



■XT' 



,NH 3 + 
<BuCyNH 3 * 



11 rBuCy-NH 3 + 
7 fBuCy-NH 3 + 



Cii6H 249 0 2 4N,iP 6 

C76H,6504oN8P 6 



2368.18 

H10.6C5g.g3N6.51 

1747.03 

Hfc52C52.26N5.6l 



SV74 



83* 

Ad-NH 3 + 



11 Ad-NH 3 + 



C,i«H 19 40 2 4N„P 6 



2312.74 

H8.46C60.mN6.66 



SV75 



(^)-NH 3 * 



9 Ch-NH 3 + 



C6 9 H 15 302 4 N 9 P 6 



ChNH, + 



1819.52 

C47.5 3 N 4 .62 



SV76 



CpNH 3 + 



11 Cp-NH 3 + 



C6iHi 39 0 2 4NnP 6 



1596.69 

H8.77C45.89N 9 .65 



SV131 

SV220 



CX N h 3 + 



CoNH 3 * 



11 Co-NH 3 + 
10 Co-NH 3 + 



C 94 H 2 05O 24 N|iP 6 

C86Hl88O 2 4N| 0 P6 



2059.58 
1932.35 
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Figure 5 



Acyclic Primary Amines 



SV1I2 
SV115 



C 6 NH 3 



^NH 3 + 



7C 6 NH 3 + 
9 C 6 NH 3 + 



C4 8 H, 23 0 2 4N 7 P 6 
C6oH,5 3 0 24 N 9 P 6 



1368.39 
1570.78 



SV135 



C 8 NH 3 * 



9 C 8 NH 3 + 



C78Hi g 90 2 4N 9 P 6 



1821 



Amino-acids 



SV47 


f\ C0 2 Me 
ivie-rneAia-Nn3 


5 Me-PheAla-NH 3 + 


C 56 H 76 0 34 N 5 P 6 


1549.08 


SV48 


9 Me-PheAla-NH 3 + 


CofiHmOdlNoP/; 


2270 00 


SV55 


^^%H 3 * 


7 Et-PheAla-NH 3 + 


C 83 H, 23 0 38 N 7 P 6 


2012.77 
H6.i6N4g7C49.53 


SV56 


Et-PheAla-NH 3 * 


6 Et-PheAla-NH 3 + 


CrcHusO^P,; 


1819.52 

H5.98C47.53N4.62 


SV57 


0 0^ 
<Bu-/Leu-NH 3 + 


8 /Bu-/Leu-NH 3 + 


C78HU4O40N8P6 


1819.52 
H5.98 C47.53 N 462 


SV68 


Et-Tyr-NH 3 * 
C0 2 Et 


10 Et-Tyr-NH 3 + 


C„6H l68 O54N 10 P 6 


2752.51 
H6.15Q0.62N5.09 


SV80 


w 

H 

Et-Try-NH 3 * 


7 Et-Try-NH 3 + 


C97H 130 O 38 Ni 4 P 6 


2286.03 



-76- 



I ) 



Figure 6 



Secondary Amines 



Reference 


Counter-cation 


Number 


Mol. Formula 


Mol. Weight 
(g.mor') 


IC2P, 
IC2P 2 


H 2 + 
Uy2Nrl2 


2 Cy 2 NH 3 + 10 Na + 
8 Cy 2 NH 3 + 


C3oH 5 40 24 N 2 P 6 Na,o 
Cio 2 H 2 o 2 0 2 4N 8 P 6 


1242.50 
2110.63 


SV46 


PiNRj* O 


9 PiNH 2 + 


C 5 iH 117 0 24 N 9 P 6 


1426.39 


SV53 


DHQ-NH 2 + 


9 PiNH 2 + 


C87H171OMN9P6 


1913.22 

H9.0lC 5 4 62 N 6 59 


SV58 


H 2 + 
/Pr 2 -NH 2 * 


12 ;Pr 2 NH 2 + 


C 7 8H 19 g0 24 N 12 P 6 


1874.36 
H10.65Q9.98N8.97 


SV59 


<Bu-Pro-NH 2 * 


8 *Bu-ProNH 2 + 


C7sHi54O4 0 N 8 P 6 


1874.36 

H7.65C 4 6.1sN5.5 2 
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Figure 7 



Tertiary Amines 



Reference Counter-cation 



Number 



Mol. Formula 



Mol. Weight 
(g-mor 1 ) 



IP 



12 



SV42 



SV44 



+ 



Bu 3 NH + 
Bn 2 MeNH + 

H + A 



QLNH* 



7 Bu 3 NH 5 Na* C 90 H 2 02O24N 7 P6Na 6 2067.43 



6 Bn 2 MeNH + C 96 H 120 O 24 N 6 P 6 



1550.66 

H6. 2 7C 5 9.8iN 4 .3 6 



7QLNH* C 5J H 1 o90 3 iN 7 P 6 1550.35 



SV45 



SV99 



A 



QNH* 



CyMejNH* 



12 QNH + C9oH 174 0 24 N 12 P 6 



eCyMe^I^ C 54 H„ 4 0 24 N 6 P 6 



1994.30 

H8.79C54.2N$. 4 3 



1417.38 

Hg.H C 4 5.76Nj.93 



-78- 



I ) 



I ) 



Figure 8 

Diamines 

Reference Counter-cation 



Number 



Mol. Formula 



Mol. Weight 
(g.mol"') 



SV72 



SV76 





r NH2+ Bn 2 E(NH 2 + ) 2 



5 Bn 2 E(NH + ) 2 C M H 108 O 24 N 10 P 6 



4 Bn 2 E(NH + ) 2 C 70 H 88 O 24 N 8 P 6 



1851.71 

H5.MC5S7SN756 

1611.36 
H5.5 C 5218 N 695 



SV73 
SV92 


Cy(NH 3 + ) 2 


4Cy(NH 3 + ) 2 
5Cy(NH 3 + ) 2 


C 3 oH« 8 0 24 N 8 P 6 
C 3 6H 88 O 24 N 10 P6 


1110.76 
1231.00 












SV89 


/,H 3 + Men-(NH 3 + ) 2 


8 Men-CNHj^ 


CgsH^gO^N^Ps 


2056.71 












SV94 


Y Cy(CH 2 NH 3 + ) 2 
^NH 3 + 


5 Cy-CCHzNHA 


C 46 Hio 8 0 24 NioP6 


1371.27 



SV95 



SV97 




NH 3 + 



^ Ph 2 E(NH 3 + ) 2 



SPI^ECNH^ C 76 H 98 O 24 N l0 P« 1721.52 



H 



9Cy,Pip 



Cy,Pip 



C 9 6H 192 O 24 N 10 P 6 2056.50 
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Figure 9 



Triamines 



Reference 


Counter-cation 


Number 


Mol. Formula 


Mol. Weight 
(g-mor 1 ) 


SV101 
SV120 


H 2 * H 2 + H2 + 
Cy 2 DAP (SV91) K^) 


2 Cy 2 DAP 
3.6 Cy 2 DAP 


C 42 H 92 0 24 N 6 P 6 
C7iH 145 0 2 4NiiP 6 


1251.07 
1722.85 


Tetra-amines 


Ref 


Counter-cation 


Number 


Mol. Formula 


Mol. Weight 
(g.mol"') 


SV102 


a a Hz 

Cy 3 TREN (^J 
(SV98) 


3 Cy 3 TREN 


C 78 H 162 0 24 N 12 P 6 


1838.07 


SV106 


^ Cy 2 BAP H + H 2 * 
(SV103) 


4 Cy 2 BAP 


C9 4 H 194 0 24 N I6 P 6 


2118.53 


SV137 


Ch 3 TREN f ) 
(SV127) > — ' 


2 Ch 3 TREN 


C6oHi 20 0 24 N g P 6 


1523.51 


SV141 


\ / Co 2 BAP H 2 

(SV129) 


3 Co 2 BAP 


C 84 H 174 0 24 N 12 P 6 


1922.2 


SV202 


Cyclam-(C S )4 | 1 
(SV198) L J 


2 Cyclam-(C 6 ) 4 




1733.99 
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Figure 10 



Hexa-amines 



Ref 


Counter-cation 


Number 


MoL Formula 


MoL Weight 
(g.mol" 1 ) 




NH 2 








SV216 




1 Neomycin/IHP 




1274.69 










SV217 


x^rSVo oh 

H 2 N OH Neomycine 


2 Neomycin/IHP 


C52Hiio0 5 oN 12 P6 


1889.35 
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Figure 11 Partition coefficients of IHP ammonium salts (at 30 mM). 

Primary amines ^ = octanol/water partition 

coefficient 

aliphatic amines refers to the number of ammoniums = octanol/serum partition 

r associated to IHP coefficient 



llQ-NrV 1lQf NH3 7/ ^y 



K ow <10- 3 K OW = 14.10- 3 1^ = 0.84 NH 3 + 

K ow <10 



K os <10" 3 ^ = 0.18 K_<«r3 



/ — V NH 3 + 



K =rftQft/1flmM\ J... 



= 8.98 (18mM) i, H * Ko W = 2.04 

K os =1.85(18mM) % Kos = 4.5 

K <w <10* 3 



amino esters 



'Cur. aXF roue 

K ow = 19.10- J I NH3 

Kos<10" J K ow <10' 3 K ow <10 3 



Secondary amines 



K ow <10- J K OW = 22.10" 3 „ H 2 + H 2 0 



K - <10 ' 3 r^=1 0 ; 7 ^ K OW <10-' Kow<10-= 



Tertiary amines 



H + -/ ^ 



I" 3 /Ooll h/cle\ ^ H 



Kow < W (Cell lysis) 



Water solubility < 1mM 



K ow <10' 3 



K ow <10 _; 



6 



co 2 Et /x r i 



NH 3 + 
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Figure 12 



t ) 



6 
5 
4 

I- 

2 
1 
0 




♦ SV136 

SV136 

* — SV142 



10 20 30 

PHP] mM 



40 



1.2 
1 

0,8 
| 0,6 
0,4 
0.2 
0 



10 



20 30 
flHPlmM 



40 



50 



Experiments SV136 and SV142. 
Compound SV131 (IHP, 11 cyclooctylammonium) was 
dissolved in 1-octanol at various concentrations and 
agitated with an equal volume of artificial serum 
(SV136) or human serum (SV142). 



Experiment SV134. 

Compound SV75 (IHP, 9 cycloheptylammonium) 
was dissolved in octanol at various concentrations 
and agitated with an equal volume of water. 
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Figure 13 




IHP uptake in 1-octanol by cyclooctylammonium ions. IHP, dodecasodium form, was dissolved 
in human serum ([IHP] = 22 mM, pH = 7.4). Each samples were agitated 2 days with an equal 
volume of octanolic solution of cyclooctylamine,HCl at different concentrations. Partition 
coefficients Kqs were measured by 31 P-NMR. 
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Figure 14 Pso values obtained from 0?-dissociation curves using whole blood. 



Primary amines 

aliphatic amines 



refers to the number of ammoniums 
associated to IHP 



P50 = whole blood (Ton) 
(mOsM) 

Psnj= control (IHP. Na 12 ] 



SV76 SV8f SV75 

38 (173mOsM) 42 (220mOsM) 41 (220 mOsM) 

39 27 28 



SV52 NH 3 * SV131 

non-determined 




38 (200mOsM) 
38 



SV115 



38 (173mOsM) 
39 



amino esters 



9 Cl i° 2Me 

36 (187mOsM) 
38 



8 °yY 

SV57 ' 

(Cell lysis) 



HO. 
10 
SV68 



C0 2 Et 
NH 3 + 



36 (341 mOsM) 
38 



Secondary amines 

o - 



+ N 
SV46 H 2 

36 (319mOsM) 
38 



QO OuO 



SV53 H 2 

27 (221 mOsM) 
24 



N ♦ 

IC2P2 H 2 

38 (173mOsM) 
39 



5V58 H 2 

35 (184mOsM) 
32 



SV59 H 2 0 
35 (129 m Os M) 
32 



Tertiary amines 



SV44H 

40 (158mOsM) 
38 



9 

IP12 



(Cell lysis) 



-4> 

SV45 H 

34 (240 mOsM) 
32 



SV99 



~.N V 



H + 

42 (225mOsM) 
41 



Water solubility <1mM 



SV51 NH 3 * 



SV135 



SV74 



.NH 3 + 
A SV71 




SV42 
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Figure 15 



Fffpcfnr 


P50 

v> yji 1 i i\u l 
WB 
mmHg 


P5ft 
EFF: WB 
mmHg 


EFF 
mM 


EFF:WB 
mM 


EFF 
mOsM 


EFF. 


pH 

FT IT. WO 

or 

KFFiJHb 


Volume 
Ratio 
EFF:WB 


HBS+ 










310 




7.22 




/Hb in 
HBS+ 














7.22 




ICP6 


















WB 


27.5 


39 


30 


22 


220 




7.23 


1:0 375 


WB 


27.5 


27.5 


30 


22 


312 




7.2 


1:0.375 


WB 


27.5 


31 


30 


22 


262 




7.21 


1:0.375 


WB 


27.5 


27.5 


60 


44 


318 




7.32 


1:1.5 


JHb 


16 


43.5 










7.18 


0.25 [iM EFF 


IC2P1 


















WB 


38.5 


39.5 


30 


22 


160 




6.04 


1:0.375 


WB 


38.5 


39.5 


30 


22 


160 




6.03 


1:0.375 



./Hb = free hemoglobin; WB = whole blood; EFF = effector. 
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Figure 16 



Effector 


P50 
CONTROL 
WB 
mmHg 


P50 
EFF: WB 
mmHg 


CONC. 
EFF 
mM 


CONC 
EFF:WB 
mM 


OSMOL. 
EFF 
mOsM 


pH 

EFF. 


pH 

EFF:WB 

E¥¥:JHb 


Volume 
Ratio 


IC2P2 


















WB 


38 


41 


30 


22 


302 


7.44 


6.94 


1:0.375 


WB 


38 


39.5 


30 


22 


323 




7.21 


1:0.375 


JHb 


16.5 


41.5 










7.17 


0.25 pM EFF 


SV44 


















WB 


37.5 


40 


30 


22 


158 




7.23 


1:0.375 


WB 


37.5 


37.5 


30 


12 


315 




6.98 


1:1.5 




16 


42.5 










7.17 


0.25 uM EFF 


SV46 


















WB 


38.5 


36 


30 


12 


319 




7.13 


1:1.5 


JHb 


16 


42 












0.25 uM EFF 


SV47 


















WB 


38.5 


38.5 


30 


22 


173 




6.93 


1:0.375 


WB 


38.5 


38.5 


30 


12 


338 




7.41 


1:1.5 


JHb 


16 


45.5 










7.11 


0.25 EFF 


SV48 


















WB 


38.5 


36 


30 


22 


187 




6.88 


1:0.375 


WB 


38.5 


37 


30 


12 


326 




7.26 


1:1.5 




16 


48 










7.1 


0.25 uM EFF 


SV51 


















WB 


25 


28.5 


30 


22 


220 


7.67 


7.36 


1:0.375 


WB 


25 


24.5 


30 


12 


220 


7.67 




1:1.5 


WB 


24.5 


27 


30 


12 


220 


7.51 


6.99 


1:1.5 


WB 


28.5 


28.5 


30 


12 


344 


7.64 


7.27 


1:1.5 


M> 


16 


44 










7.19 


0.25 uM EFF 


SV52 


















WB 


38.5 


38.5 


30 


22 


200 




6.4 


1:0.375 


JHb 


16 


45.5 










7.15 


0.25 \xM EFF 


SV53 


















WB 


24.5 


27 


30 


12 


221 


7.12 


6.6 


1:1.5 


WB 


28.5 


28.5 


30 


12 


362 


7.86 


7.27 


1:1.5 


JHb 


16 


43 










7.18 


0.25 jiM EFF 



JHb = free hemoglobin; WB = whole blood; EFF = effector 
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Figure 17 





PSO 
TONTROL 
WB 
nwiHg 


PSO 
EFF: WB 
mmllg 


CONC 
EFF 
mM 


CONC 
EFF:WB 
mM 


OSMOL. 
EFF 
mOsM 


pH 

EFF. 


pH 

EFF:WB 
or 

E¥¥:JHb 


Volume 
Ratio 
EFF:WB 




















WB 


28.5 


28.5 


30 


12 


340 


/JO 


7 91 

/.Z I 


i . 1 . j 


^Hb 


16 


48.5 










7.15 


0.25 nM EFF 


oVjO 


















WB 


28.5 


28.5 


30 


12 


325 


7.3!) 


/.30 


l.i. j 


^Hb 


16 


41 










7.15 


0.25 EFF 




















WB 


32.5 


34.5 


30 


22 


24U 


/.3o 




i n 17^ 

1 .U.j / J 


JHb 


16.5 


45.5 










7.18 


0.25 uM EFF 


SV57 


















WB 


32.5 


Lysis 


30 


22 


323 


1 TO 




1 .U.j / J 


JHb 


16.5 


43 










7.16 


0.25 nM EFF 


aV5o 


















WB 


32.5 


35.6 


30 


22 


184 


/.41 




1 .U.j / J 


/Hb 


16.5 


43 










7.17 


0.25 |iM EFF 




















Wd 


jZ.j 


i^ 3 


10 
j\j 


22 


129 


7.32 




1:0.375 




10. J 


*T 1 . J 










7.16 


0.25 (iM EFF 


SV68 


















Wd 


JO 




30 


12 


341 




7.38 


1:1.5 


yHb 


16.5 


50 










-7 K 

/.lj 


U.zj )IM err 




















Wo 


JO 




30 


12 


72 




6.17 


1:1.5 


WB 


38 


36 


30 


1 i 
ll 


33j 




i.ji 


M 5 
i . i . j 


WB 


38 


57 


30 


22 


68 




7.54 


1:0.375 


/Hb 


16.5 


43 










7.2 


0.25 ^iM EFF 


S1V75 
oV /3 


















/Hb 


16.5 


45 










7.2 


0.25 uM EFF 


SV78 


















WB 


38 


36 


30 


12 


309 




7.3 


1:1.5 


JRb 


16.5 


46 










7.2 


0.25 EFF 


SV81 


















WB 


38 


36 


30 


12 


341 




7.38 


1:1.5 


JHb 


16.5 


44 










7,2 


0.25 *iM EFF 



JHb = free hemoglobin; WB = whole blood; EFF = effector. 
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Figure 18 




c/s-decaline 



frans-decaline 




0 ' P V'0 -H O 
1 ,2-syn-diphosphate 



V^ 7 




1 ,2-<rans-di phosphate 
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Figure 19 



Polyamines 



6 

SV92 

K ow <10* 3 



Ko W = octan l/water partiti nc efficient 
Ko S = octanol/serum partition c fficient 



MM + ^ y NH 3 + 

oc io- 

2 NH 3 I SV8 



+ H 2 N- 



SV89 

NH 3 + 
K ow <10* 3 



H CI/07 



KowsO.57 
Kos = 0.41 



SV97 SV94 




NH 3 + 
K ow <10" 3 



NH 3 + 



H 2 + H 2 * H 2 + 

4 a N r:r N o 



SW20 



K^IO" 1 



H 2 + H + 
Ko W <10* 3 



H, + 



rN 0 

3 a /V 2 

Saw + 

SW2 H 2 + 



^ = 0.29 
Koss 0.029 



6 



rsr: 



SVJ37 



H 2 * NH? * 



K OS =0.64 



Cjl > — r 






H + H 2 + 
Kow= 0.64 SV141 
0.066 



Water solubility < 1mM 




NH 3 + 



NH 3 + 
SV95 



NH 2 

H 2 N OH Neomycfne 

SV216 




4 

72 j 



c; 



SW72 ^ H 2 



°5S^NH 2 
OHHjN OH 



H 2 + H 



. . N po 

H + H 2 + SV138 



NH 



N N s 



a 



SV202 



M„~2100 



Or<0 



Cyclam-(C 6 )4 
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Figure 20 



SV168 SVJ76 
SV164 -2 ND 

K<> w = 0.50 < 10 solubility < 1mM 

K OS = 0.24 K os <10" 3 
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